Pressure Overload-Induced Cardiac Dysfunction in Aged Male Adiponectin Knockout Mice Is Associated With Autophagy Deficiency.
Heart failure is a leading cause of death, especially in the elderly or obese and diabetic populations. Various remodeling events have been characterized, which collectively contribute to the progression of heart failure. Of particular interest, autophagy has recently emerged as an important determinant of cardiac remodeling and function. Here, we used aged, 13-month-old, male adiponectin knockout (Ad-KO) or wild-type (wt) mice subjected to aortic banding to induce pressure overload (PO). Cardiac strain analysis using speckle tracking echocardiography indicated significant dysfunction at an earlier stage in Ad-KO than wt. Analysis of autophagy by Western blotting for Light Chain 3 or microtubule-associated proteins 1B and Sequestosome 1 together with transmission electron microscopy of left ventricular tissue indicated a lack of PO-induced cardiac autophagy in Ad-KO compared with wt mice. Associated with this was mitochondrial degeneration and evidence of enhanced endoplasmic reticulum stress. Western blotting for Light Chain 3 or microtubule-associated proteins 1B, examination of flux using tandem fluoresent tagged-Light Chain 3, and analysis of lysosomal activity in H9c2 cardiac myoblasts treated with adiponectin indicated that adiponectin enhanced autophagy flux. In conclusion, adiponectin directly stimulates autophagic flux and the lack of autophagy in response to PO in aged mice lacking adiponectin may contribute to cellular events which exacerbate the development of cardiac dysfunction.